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(54) ha/U5*yfe>*** 
(57) [gg)3 

TO^fS] 38^4S» (A) 8 0, HS (B) 2 
0, t«Mt^1*fr645a*l (D) 3 0, Stffcffi 
(E) £A/B/D/E&5IIiraMLfc£$xl^ 
hn;l/~* -y-b>X|g?£i5^T, US (B) 2 Off. 

(a) 2 3. &MffM(l (b) 2 2, 

Ltzxtmmfrzzmmm (o 2 i*a/b 
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2 3 

8 0 
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1 

imm\] mmm# (a) , mm (b) , m<t 
svafr^mm (d) , mm® (e) *a/b/ 

xi^icfe^T, ns (b) m.m^y^Lt 
tin (c) za/b/c&zmft-emitcmfoT' 

[»;R«2] Sfi&Sft (AK Hffi (BK WflMt 
S^frbfcSOJI&l (C) , %®it£Vnfrt>%Z% 
m (D) . Rtffitffi (E) £A/B/C/D/E&5 

m xm itc^m^ b p;i^ * 7* >*n?K:fc 
^t, us (b) t>\ ^n.m^y^oLt7.xt(om 
mfrttznwaa (aK ^imi (b) > nnw 
K-rv^ixfc^xtoftftifc^eftswiii (c) * 

a / b / c 4 5 Hff T'ffM L fc«K*T?i&5 Z. t ZW® 

[a*«33 '^fc&gRWfc^^v-AfcxXi: 20 
©»{fcftfr5ft*»«l (c) #\ flSI43R«fi^aftT 
T'<DX^7 9 U > Affile «t DM? ftfc, I^S1T$ 
§ c 1 * fctt2 tE«0**xU 

[*tt&H4] SEfcgft (A) tf, K#?dBBf*T* 

[ii*3i5] &jKmi (b) t>\ & mt&(D-e> 
[0001] • 

[00 02] 

* 5 fc *6?folfV X7l/-f O'W * 
*SfrU xU^ ha/l/ = *ybyX3R?f-Ot>©%, 
[0 0 0 3] xl/*ho;l/5*y-fe:/X*?fcU:, 



8F*1¥ 10-6 9 9 8 4 

2 

7ir>7>^l±iI^Tf§7tr§/ca6, fgftS-esfcfc© 

[0 0 0 4] #jj£xb7bP;l/~*7-fe>7j??li> 2 
>7 (Tang) i^yXU^ (VanSlyke) b 
©IS£ (77 , 7^ F • 7<fi/$X • U*-X (App 1 

ied Physics Letters), 51l, 
9 1 3^—>\ 1 9 8 7*f0 fiOla^Mmt 

[0 0 0 5] WixU^r hn;l/5*?-fe PI 
«5!yfi»*ll1ii:H«OIBItc«trc4:-piE?^«-pt 

?taxi, jejuni, «?aAi, mnmmMtt 

Z. £&%%)£■$ ftT^So 

[0 0 0 6] WIxU^ h u /IS. Aft? LLX 

it, m 1 ) Ksvr «fc ^ fc» nffi 1 0 ^ph§2 0 fcoim 
b45i?Liiisi4 otmMtntz2Mmmt(D^ 

(02) ^® 1 om®2 OfcOPit, 

^lfk^»b4^«?liMl5 0, t«ft^1*fr6* 
SH3tl3 0, &tfW$ft£^b£3Klif£i4 0 

-2 1 6 7 9 0*a«) 0 Ctlb<0t«xL/7 hn;b5 

*vbyx*?ttmf 2 oowic cn^^-rsfc 
[0007] ie?lm^14 oim®frt>Eiimmt?> 

wixu7ho;i/5^7-by^?m itui o^b 
aA*nfc«?i:Bia2 o^bf§^i3 o^aA^n/c 

»ftjst*aaT**ttat4o mztifzmt, mm 

[0 0 0 8] ^{ctiiiS, »*14i:3^ttt*lltaffll 
X.T^5, -Yy^AfcZXtOiMk?* (I nd i urn 
Tin Oxide: ITO) 3W8^&ftS. I^HtC 
7;l/^-^A (A 1 ) , v^i/^A (Mg) , 4 
y*J*?L (In), KAg), **^tkCtl60* 
& Mittfs Mg — A Is Mg-AgH^ffl^bn5c 

'xsiAtsfcftfctt^BBatf'j^v^kT**), lie© 



(3) 

3 

[0 00 9] 

u jiff *««E*fcttj6«aEei(ir* t«8fcy»nic 

<<ft9, iBJ)$«!:I'>t5flI^5. cn 

tt» i&xDm.mTizmixmx&o. m&mm 

tfe Lft »h £ < flft Lft < ft £ t ft &fttf £ i: 

ti I T01© Q n nM^<ftv^i:^f ftaiTfeO, 10 
JSEft Sttlc »4^f«»ft%ffl l- *I£lc HITS % o 
cm. I t o ©jfflHfflftW(#? ««*©»&««£ 
&?rm?tizrcib. mmm^ts^x, t#*ffls 

§c *©*£, iTOK©*«att*wfi<a 

64^fc«K E?L©&A»¥tfJ:<4<» S«E"Pffi«i 
[0 0 10] *8H©iWH\ *i«xl,* hn;l/ = *? 

mmzct, tit. mtbxmmmm^ 

;b = * 7 -t > X 3 c £ X$> %o 
[0 0 1 1] 

ho;U = *y*>X#?©SfilI«»C, <<yis<5L£Z 

y^AfcxXfciJStffctSSMWI (c) £JP£flMI 30 
L ft 3 JWM £ 1 % C £ & tf-f > ->* L £ 7. X*± Jfffc 

fc-rssii (c) mfeomxmtzctic&o 
x. m?mMz-Dxnm&%ftmz>cttfxz2>^ 

ft'Lfto 

[0012] ttzb^tmm. ( i ) &w%m 
(a) , »s (b) , mitsm^zmm 

(D) . mm (E) *A/B/D/E4*HB»TJB 
LfcW«xU* ho/l/S*y*>XJIff£fc^T, PI 

m (B) tf, *KWfc:>f>^Ai:zXi:©*{kftfr6 40 

%mmM (a) , ^sffKi (b) , mmcjyv 

VLtZXtQmWfofriolt&WWm (c) £a/b/ 
c ft SHU* T-^fiE L ft itif* T-fc § c t mm £ 1 3 1 
$xU^hn;U5*7-b>7jl?, (2) j&BftSf* 
(A) , Bffi (BK *«ft^fr&&&E7LMti£l 
(C) , «tft£»fr&4*!i)fll (D) . Jkm® 

(E) £A/B/C/D/Eft3llJ??Jg$Lft*f$x 

htuiizvkyzm^&^x, mm (b) 
(a) , mmmM (b) , mm^y^L£xx so 
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tVWcfoftttZmm (c) £a/b/cftSlfl? 
D^5*yfe^XJR?» (3) 'JtKittnmiCJ 

ft, immx2bz>c£*m£t% o) ztzit 

(2) fcE*©£»xU*hn;l/5*-y-fc:/XJfc?x 
(4) la^ftlf* (A) t>\ m=?tfWfoX'h%C£ 

m$k£tz> (i) ~ (3) ©ivfna>tei2«©*r«x 

U^p;l,5*7-t>7jl?, (5) ^JiUffil 
(b) t>\ tg££©££, fflfcffl©£££fctifBi: 

A©^*>64*cfc*««i:"r* (D ~ 
(4) ©^■fti^KiEK©^»xu^ hn;l/=*7-fe> 

XsfrfT'SS. 
[0 0 13] 

M©3ll©MI] *SlOtliU^ho/b = *y 
■feyxlE^tt, Mffi (B) *fc lOT^^^'JAW 
Xfc©iKbttfr6fcSSWl (a) > #SiiJII 

(b) , £HW£^>^*AfcXXfc©lil{fcfo*fre>ft 

mmm (c) ^a/b/cft^ii*TffMtft«if* 

A^ft5t©TS»3. »Wfi58Jtv ^if^ttlcfinft 
t©T'fe5o 

[0 0 14] *^^MHffiTtoT^t§o (H 
3) ti*fg^©^«xU^ h = * -ytyx^©- 
W^-rtfaBHT**. 0^©1 0«Pt8i (E) , 2 0 
tiliili (B) , 3 0(i™t^^6ft§^l 

(D) , 8 0(iia^^sf* (a) , 2 ni^KWfc-r> 
^■>i»4:XX4:©IMl:14l^54S»ill (c) , 22& 

mmmM (b) , 2 3itmmc^yy^L£xx£ 

©IWk**^ft«Wlll (a) T'^5 0 ?LT, nffi 
(B) tt^R«t-f>^^4:^Xfc©K{t«Bfr54* 
fflUi (aK ftWVUIl (b) , *K«»cWy^">A 
fcXXfc©»b»*»6ft««lll (c) tfa/b/cft 
5»Sft*^^oTt^o Sft, (0 4) tC^Lftio 
IC, PIH (B) 2 0fc*«fk*»^6ft*«*l (D) 
3 0fc©Hfc» ^«fk^«I*>6ft5iE?Lifi)Ml (C) 4 
0^nrt«fc^ o iE?L*jai*J:<Pia (B) 

A^E^iMl (C) NaEAfSfcfttHS (B) 4:E 
ILf^iMl (C) i:©raicE?UiAll*vttTt»<fci/\ 
(H4) lc^Lft^lxlx^ha;l/5^7-by7>^T- 
tt, (D) ^«?K|jM©tftiJ*SftLT^5^. 

«?lftiMS ^IStt , E?LH^1 $ ft £ 8tt 

[0 0 15] HI (B) \tmm (D) i^^LftTt 

£tt$ic®oaitft£fcj§Bj3&tiiftm^ft5c c© 

■Sfcll^nftigWftWSOftfffcLTW:, (1) E 



(4) 
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[0 0 16] a£*cft6©*tt*WE1"*««fcLTtt 
T> I TOfcl^?) tfffl^&ftTt fc. ITOliSfit. 

fc*fc^7«»*iPll!rt"*i:4:**-IRWK(ft)tiTv^ 

#2tt3*5lifii/iffili, *©*tS J f>flltffc:«fcoTfcg 
*?©H&tt££ofc&©«ffi£Aai!)$*3* 
TSfc, Iiti*5cmx5cm^t?m ->-hfi 
ffi<IT 2 0 Q/DUTT-fc* c i: £fu <fc 0 Sf 
f L < t± 1 0 D/a S t < li 5 Q/DWTT 

fe§ 0 I T0©$P#©S1Sfifi£2 0 0°CW±tcT§ 
CtX\ miK2 x 1 0" 4 (Q c m) gg© I T 0!£ 20 
^fSCfc^Tf 5©t?, I TOHI?£2 0 0 nmg 

utt%ztx\ ^-mmioa/DUTonm 

SiffiOffilrW T0*K*f#5«: LfrL&tf 
ff $ L < li 7 5 %W±, $ <bim £ t < ti 8 0 %W±T 

*«©?, aaaLfcinP2oonmgfii ToBreii, 

[0 0 17] Sfc, I T0151I£$ft"f 5fcfc©S(*fc 
LTti *7XS^ffl v ^ b ft 3 © tf-fSW? 5 *>\ C ft 

fifctt*TK#FlfflB{**S{*i:"r« i:> ( l ) fflftft 
\,\ (2) JtJSKTtS, (3) fltfbft^ (4) 
50#7*Sf*fctt*^tt#f#5ftS. LfrL 
KSFMJBttfcffi^Si: I TOSlOfilclliBfi 
^SftOfifiSfifc «t o TMH S ft. * ©MUSti- 
2 0 0°CWTT'fe§fci6, +#(CffiV^>-h» 

[0018] *8#gsii, itafii©fiv^Ji»is* 

*y*yx*?©»ffi£^fc&ft*i*fctci:» £b 40 

[0019] -fs=b^ »«*\ i to, mnmrn. 

(D) **«Mk*1WP6* 
SOJ&BS (C) ftH©W«JIfc:8rt- *©»^ 
6ffll^6ftTl^4 I T0?&3;fciME?L©i$AKIi»* 
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[0 0 2 0] #M$lCfcU>T£15S»i£E^S<:i:© 
l/Oi, JtffitftfMg<SJIi:Lfcfc£©$ 

U7fx 9y97<fy. xi-Wk. *yt 

;k ?$y, i/jla-VL, T.tsy'J^L, sfyWy 
3HL<li, ^ftb©££Wfbft3 0 $T*t>, IS, 

b lc tiB^lt© & 5 llffifc^ * fcW «x U * h n ;U = * 
•yfcVXifcfjWISftS©"^!: U<ffl^6ftS. 
OffiWfl©Jffa©S*«fifc LTti. 1~30 %mm 

[0 0 2 1] ^1»1I©1P««, tlxU*bn;l/5 

nm~3 0nm?fcS, *«^»rr«i:«*ffiltffltf 

[0 0 2 2] &S»ffill%tft*i&ty, I T 0 1©IP$ 
tt, ^*»KS©$^ttM#e.ft. BT^CS^^aJSiJ 
■p**P«tRStftfcf«fev\ ^©Jf^ti^SliU© 
JPJJC«toTt£^$n5A^ MfWtCtil 0nm~4 
0 Onmm Jft$tf»-f £*5i:£S»IIf ©£5ttl 

liJBffitttfffiT bfc 0 1 § ©T% i/^c-f b fc ISIBIP^^ 

[0023] i t oM<DW^mmcm^mm^\ 1 

: S n 0 2 ) t©S*tbt±. 9 7 : 3-4 0 : 
6 0ggTfe§o 

[0 0 2 4] *fSKic«^«&MffiUI, TkXMy*J<> 

i€ffM-r-5©{ciiLT*5 0x mi©^i^if Ktfii 

<<*y7v-Tj ym-eimm-fyX^tpZ'Mmz, 
tcib, WMUyWk£ZX£<0£& hzwuy 

z> 0 z^y*vym%mtzm£icte. t-f-jv 
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[0025] iTonMex^y^uyytt-ejearftiB 

»lS*nfcI T0KO«Slfitaffili«'hfii:a:4. CO 
(15) S»H:#>Jxf-U>rU7* 
U-h7-f/W», >-y-y htc I m Oi : S n 0 10 
» (lilt 8 0:2 0), X*<y*»y9-B7JZ7fr3 

ytm%m£t"xzm\ mmm^m^mt^rz 
mcfcfczntc 1 t om<Dtmfii(Dmt*7uy h bit 

tlliO. 2 6 6 P a (2mT 0 r r) T\ tttcStttiftl 

MftEVM-alt. 0. 0 0 4 Pa (0. 0 3mTor 
r) X*tb%Ltftt>fr% 0 

[0026] sfc, (06) immmizmcoz^v 

^U>rl/7^U-h7^;l/^, y-yhfclm 0 
1 : S n 0, (lift 8 0:2 0), X/W* U 

^fL^^/cBflcffM^n/c I TOBI©Jtfiiii©£fl:*:/ 
n7hLfcim C©*£ti, 7;Urfy • &!tig£ 
#*©£E*Jli0. 6 P a T\ ftfcStttiiiq&LtVfc 
K C©y57fr&, C©JB«*ftT?li, 3%©£f 

tf, R'h©ltfift£f#£ft3cttfkfr5 0 
[0 0 2 7] ^f^icfcltl. I TOlli, ®f 

nmmBm>ht%zm<Dmjs*z&£Lxt>& 30 
<5umn. mmx®*^-?***). in> o M 

HO^vRfflTCti, *©I TOili, *££T'fc»5» 12 

[0 0 2 8] *fSW#6©ttWLfci:i:5K:J:afc, K 
ytf/UcgS* £*a*#*©l*WT©<fc 9 40 

<ts, nsBWiais»iffl*Tj Kf*cfctf 

^»**t©»H*TT^<y * U yVbTBtiLbfc I 
TOIIIiS^gfiflte^ <&§&©©> K^SStt** 
tSIMMIIttf'Ct SCfcSll^Lfc. (0 5) ©1 
£T'li, 1 TOK©«'h©««fiSi«s tftfe^Jtfifii 
», KilftEtfO. 0 0 4 Pa (0. 0 3mTorr) 
©I*?**©?, [S»*£H«TJ kttl«»E«« 50 
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0. 0 0 4 Pa (0. 0 3mTor r)*Si5Sl« 
^7. (H 6) ©*£"?«, I T 01©«'h©«Sifi 
SMI, T&fr-£i£ffim B*aEtf£Efci5«>*tiJ£ 
3%©B$g'hT**S©1\ rK&jgjftt£H&Tj £ 

(t, ^©|ij^' ! 3%^x.§#hm^i^o ^ne>©f? 
^»ffi/)^e.n5fci6, 1 Toigft©ttm&ft{ii£ft 

[0 0 2 9] *£EKJ3^Ttt'>4< t$,%®Mlzm 
SITOKc) Cfctfff$U\ I 

t 0 mmsihn t a 1 x ^ 5 1 k: a 7 4 u» 
< ssnsaB^?.©*^ f^s^st©^ 

mr-it. mu&zm< i/smso, f#sns 1 to 

lfi^ B a B «i:45c^^m^fcbfc©T-fei»c I TOR 

*>> jSEfcgttfcgrrs i t on (a) 
[0030] cct- ri^sRj ta. itoh*6-2 

9 ttt J: D»£LfcX8lHl8T (X-ray D i f f r 
a c t i o n : X R D) /^-MC, 6 - 2 6 = 3 0° 
-31'fcIniOj (2 2 2) fe5Wi9- 
2 6 = 3 5° ~3 6° IC I m 0, (4 0 0) V-ttfi 
WmZtl&^m, **»t«o llT' (2 2 2) Rtf 
(4 0 0) tt^JI^T^"5®JIS[*Sr. ISbIM, Rtf 
^b b b1©I T0l©XRD^->* (0 7) iCftlfZ 

(c u k afar-sij^) o czT*immcfi?zm% 

t\ f,£ B B B M© I TOHt(&£H&£2 5 0°C, ^ B B B ®© I 
TOltilST*fi)clLrct,©T'S§c $fcITOSI©lf 
Sttf-ftlfe 5 0 nraTSS, 

[0031] Gm<t£tofrttzmMmm* %mt£ 
«i©*js*ffifflT'f s. cnsicov^TttWAtf rt? 

TO : 1 9 9 6^2^^, 2 2M~2 6lJ fC§¥»JCf2 
[0 0 3 2] tn^ti©lfc:ffiffl-pt«tffi*fl{*«t 

( i ) GmitsfyfrttzjEiiMmm 

©^<^rI?L^jMlttTffl^5Ci:^T'f 5o 

mcN, N" ->7i-^-N, N* - (3-*?- 
;l/7xx;l/) -1, 1* -tT7xx;U-4, 4' -i/*7 
5> TPD) (i, iEatfiSS^fcftn, Ja<jE7L 

[0 0 3 3] (2) 5«ffc£1MP&ftS«ftl 
yjy 7;l/$x^A) (BS* : A 1 q 3 ) 
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•1. 2, 3, 4. 5-^y?7x-/l/-l, 3-i/<? 
D^y*-7x> (TO: PPCP) 

• 2- (4-e7x-i"J;W -5- (4- 1 -7^/1/ 
71-W-l. 3. 4-**1)-v7V-;l/ (TO: 
P BD) 

• N, N' -H"7> (2, 5->'-t-^!/7x^/W 
-3, 4, 9, 1 0-^'JU^M#*i"f5F (W 
^ : BP PC) 

• 3KU/^77x-U>lf-U> (TO : P P V) 10 

(2-^b^>-5- (2' xf;H^V^-» 
-1, 4-^77i-byt"-b> (TO : MEH-P 
P V) 

•#U (3-7;l/*;l/^7x» (TO: PAT) 
■#U (9. 9-v ? 7/l/*">;l/7;^b» (TO:P 
DAF) 

•#U (^57i-U» (TO:PPP) 

• #y (N- ;WV/-/W (TO : P VK) 

•2, 5-£X (5- t -7>/l/-2. S-'O 4 /** 20 
tfW;l/) ft7i> (TO : BBOT) 

• t*7>-^>V^77"-;l/ 7x/U-rh (IB 
ft: ZnBTZ) 

[0 0 3 4] (3) $S 

• v^i/7Li:7;l/ = -7LO^^S§= cne> 

S 7. £ y 3 - h H<0#&?lfp L ft &££*i s -e s & 
itii§£j;nif£v\ cfiSOlOIPSM:, (l)IE?L 30 
iftMi: 3 0nm~2 OOnm, (2)&ftl:3 0n 
m~20 0nm, (3) &ff : 5 nm~5 0 0 nmSg 

[0 0 3 5] *M^{Cfe^T2^ftSft(±, "TaJtOfB 

■etr*. 40 
[0036] » g i^mft?m&*M*tm, #y 

x^U>TU7?U-h (PET) , #«Jx— f/HJvl' 
7*> (PES), ^Ux-r^x-T^yhV (PE 
EK) , h (PC) , if^)-fu\LVy 

(pp) , #u-f5 k, 7^'j;m^we>n5o en 
&»^»waE»«a*fci***ffitf**8flr 3 P?t 
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*4a-p***Ki:tit,sfc»afc«ffl-e**. c©n 

£7-f;l/A<DJIStiiI#l 0-2 5 OjimOtO^ 
f,n§o 7*;t>A<DJPStfl 0 ftmWTTtt, S#i:L 
TO*«W3fififc^£L, 2 5 0 (imJSLh-ettRratt*' 
^£ 1 3 ft i6 7 -C ;!/ A£ a -;UT'# £ o TfJffl * § <D 
tasftv\, 

[0 0 3 7] Cn^SWCti, ^O^ffitC?467x^7^ 

<D±{C^?n5ifll©±fE7-f;UAEW'r5ffitft 
*fi±S£Sfflg*fl£LTt,«fcl\ ift, »Ka%fi!til 

[0 0 3 8] ft*, *fEW©«fe5fc:gija07C*^64* 

»ma*aiuft«^ *0ffffittrc«fcES'Jsnst> 

[0 0 3 9] gift, £tt£]Htl£0&*ft, iL<ii 
^jIlP^mt^£ft±^3ft&!-iIS&^l££ 

ft, fi$flft£l*]±2-£ft0, 7kia^U7tt*lfiI±$ 

[0 0 4 0] ±EO^?£(c t fcDflbnftl0^«147- 1 ' 
Witt^l^^Sft^ dftfla (7x- 

u>y) «LTfeii\ mmmmm®, 1 oo~ 

2 5 0°CggT?£§o 

[0041] ±iao7aS{i:<fcOffMLft]i0M*Jioji 

?fflJStt, *- 5>x*F*»tei£ (AES) . tm&£7 

5Xva (i cp) „ 5-if7*-Ka75ttaj£ (rb 
xl?#ftQ£S£lFQt?iS, aas*?*«wcj:**i 

[0 0 4 2] 

[DM] olffc, *£H«$fiiMfcJ:9R{m(cK$ 

(£850111 ) l0^1Wc^ , Jx^U>TU7^U-h7 
[*A (1*) HfhP>0 (ftftg) IPS 1 00 
lira) fcffiffiU ^0-77©±®tc, WTO©JS*ftK: 
ck 1 ?, ^>^A4:xXi:oa{fciftfr6ft*Wia [4 
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CLAIMS 
[Claim(s)] 

[Claim 1] In a transparent base (A), an anode plate (B), the luminous layer (D) 
that consists of an organic compound, and the organic electroluminescent 
element which formed cathode (E) in the sequence E [ A/B/D/] Becoming The 
organic electroluminescent element characterized by being the layered product 
formed in the becoming sequence a/b/c about the thin film layer (a) which an 
anode plate (B) becomes from the oxide of an indium and tin substantially, a 
metal thin film layer (b), and the thin film layer (c) which consists of oxide of an 
indium and tin substantially. 

[Claim 2] In a transparent base (A), an anode plate (B), the electron hole 



transportation layer (C) that consists of an organic compound, the luminous 
layer (D) which consists of an organic compound, and the organic 
electroluminescent element which formed cathode (E) in the sequence which 
becomes A/B/C/D/E The organic electroluminescent element characterized by 
being the layered product formed in the becoming sequence a/b/c about the thin 
film layer (a) which an anode plate (B) becomes from the oxide of an indium and 
tin substantially, a metal thin film layer (b), and the thin film layer (c) which 
consists of oxide of an indium and tin substantially. 

[Claim 3] The organic electroluminescent element according to claim 1 or 2 

characterized by the thin film layer (c) which consists of an oxide of an indium 

and tin substantially at least being the amorphous film formed by the sputtering 

method under a hyperoxia concentration ambient atmosphere. 

[Claim 4] The organic electroluminescent element according to claim 1 to 3 to 

which a transparent base (A) is characterized by being a macromolecule Plastic 

solid. 

[Claim 5] The organic electroluminescent element according to claim 1 to 4 
characterized by a metal thin film layer (b) consisting of an alloy of silver, silver, a 
golden alloy and silver, and copper, or silver and the alloy of palladium. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a light emitting device using the 
electroluminescence of the organic substance which emits light by impregnation 
of a current, and relates to an organic electroluminescent element equipped with 
the luminous layer which constituted this organic substance in the shape of a 
layer between an anode plate and cathode. 
[0002] 

[Description of the Prior Art] Since an electroluminescent element can form a 
field-like light emitting device, it is widely used for the light source for lighting of 
small electronic equipment called the back light, clock, and portable information 
device of a liquid crystal display. Moreover, taking advantage of the 
configuration which is a field-like, using the electroluminescent element itself as 
a flat-panel display is also being put in practical use. 

[0003] There are the so-called inorganic electroluminescent element which used 
zinc sulfide, a strontium sulfide, etc. for the luminous layer, and an organic 
electroluminescent element which used the organic substance for the luminous 
layer as electroluminescent element. Since an organic electroluminescent 



element emits light by direct current to an inorganic electroluminescent element 
impressing alternating current electric field, and making it usually emit light, 
selection of the drive power source for making light emit becomes easy. 
[0004] An organic electroluminescent element attracts attention as what has 
been the synthetic technique of the abundant numbers of ingredients and 
molecular level, and has realized the cheap big screen color display device since 
[ of tongue (Tang), van SURIKE and others (VanSlyke) ] a report (applied 
FIJIKUSU Letters (Applied Physics Letters), 51 volumes, 913 pages, 1987), and 
the luminescence property is examined. 

[0005] The electron poured in from the electron hole and cathode which were 
poured in from the anode plate recombines an organic electroluminescent 
element within a luminous layer, and it uses the phenomenon which emits light 
through an excitation state. Although various component configurations are 
considered by the luminescent material of a luminous layer, a component can be 
completed by inserting the organic luminous layer which emits strong 
fluorescence fundamentally between an anode plate and cathode. Furthermore, 
for efficient-izing of luminescence, or a stable drive, a hole injection layer, an 
electron hole transportation layer, an electronic injection layer, and an electronic 
transportation layer are prepared, or to dope the guest molecule to an organic 
luminous layer is confirmed. 



[0006] As an organic electroluminescent element As are shown in ( drawing 1 ) 
and it is shown in the thing of the two-layer configuration to which the laminating 
of the luminous layer 30 which consists of an organic compound between 
cathode 10 and an anode plate 20, and the electron hole transportation layer 40 
which consists of an organic compound was carried out, and ( drawing 2 ) The 
thing of 3 lamination to which the laminating of the electronic transportation layer 
50 which consists of an organic compound between cathode 10 and an anode 
plate 20, the luminous layer 30 which consists of an organic compound, and the 
electron hole transportation layer 40 which consists of an organic compound 
was carried out is known (JP,2-216790,A). The transparent base 80 for these 
organic electroluminescent elements to support this on the outside of an anode 
plate 20 is arranged. 

[0007] The electron hole transportation layer 40 has the function to convey an 
electron hole from an anode plate, and the function which blocks an electron, 
and the electronic transportation layer 50 has the function to convey an electron 
from cathode. By these organic electroluminescent element, an exciton arises by 
the recombination of the electron poured in from cathode 10, and the electron 
hole poured in from the anode plate 20 to the luminous layer 30, and light is 
emitted in the process in which this exciton carries out radiation deactivation. 
The emitted light spaces a transparence anode plate and a transparent base, 



and is taken out outside. 

[0008] The oxide (Indium Tin Oxide:ITO) of the indium and tin which combine 
conductivity and transparency is usually used for an anode plate. Aluminum 
(aluminum), magnesium (Mg), an indium (In), silver (Ag) or these alloys, for 
example, Mg-aluminum, Mg-Ag, etc. are used for cathode. In order to introduce 
an electron to a luminous layer efficiently as important conditions for a cathode 
material, it is that a work function is small, and the above-mentioned ingredient 
fulfills the condition. 
[0009] 

[Problem(s) to be Solved by the Invention] The organic electroluminescent 
element mentioned above shows the low power drive which was not able to be 
attained, high brightness, and efficient luminescence by other light emitting 
devices. However, about a component, when a constant current drive is carried 
out, there is a constant voltage or a problem which a current stops being able to 
flow easily, and luminous efficiency passes, and sometimes decreases. 
Degradation of being remarkable as compared with other light emitting devices, 
and a component not discoloring locally or stopping emitting light at all produces 
this. According to the place which this invention persons found out, it is a big 
reason that the quality of the ITO film is not good, and this problem is remarkable 
when a macromolecule Plastic solid is used for a transparent base. Since the 



membrane formation temperature of ITO is restricted by the durable temperature 
of a macromolecule Plastic solid, this is because sufficient temperature is not 
applied and the ITO film of high quality is not obtained in a membrane formation 
process. Moreover, since the electric resistance of the ITO film does not become 
sufficiently low in that case, if the injection efficiency of an electron hole does not 
often drive by the high voltage, high brightness luminescence cannot be 
obtained. 

[0010] In an organic electroluminescent element, in order to attain high 
brightness luminescence and to maintain it over long duration, even if a 
macromolecule Plastic solid is used for the purpose of this invention as offering 
the organic electroluminescent element equipped with low electric resistance 
and the new anode plate of high quality, and a base, it is offering the organic 
electroluminescent element which is excellent in high brightness luminescence 
and luminescence endurance. 
[0011] 

[Means for Solving the Problem] The result of having repeated research 
wholeheartedly in order that this invention persons might solve the 
above-mentioned problem, The thin film layer which uses an indium and tin as a 
principal component in the transparence anode plate of an organic 
electroluminescent element (a), By forming the thin film layer (c) which uses as a 



principal component to consider as 3 lamination which carried out the laminating 
of a metal thin film layer (b) and the thin film layer (c) which uses an indium and 
tin as a principal component one by one and an indium, and tin on condition that 
specification It found out that the organic electroluminescent element which can 
obtain high brightness luminescence over a long time was obtained. 
[0012] Namely, this invention (1) In a transparent base (A), an anode plate (B), 
the luminous layer (D) that consists of an organic compound, and the organic 
electroluminescent element which formed cathode (E) in the sequence E 
[ A/B/D/] Becoming The thin film layer which an anode plate (B) becomes from 
the oxide of an indium and tin substantially (a), A metal thin film layer (b) and the 
thin film layer (c) which consists of an oxide of an indium and tin substantially 
a/b/c The organic electroluminescent element characterized by being the 
layered product formed in the becoming sequence, (2) In a transparent base (A), 
an anode plate (B), the electron hole transportation layer (C) that consists of an 
organic compound, the luminous layer (D) which consists of an organic 
compound, and the organic electroluminescent element which formed cathode 
(E) in the sequence which becomes A/B/C/D/E The thin film layer which an 
anode plate (B) becomes from the oxide of an indium and tin substantially (a), A 
metal thin film layer (b) and the thin film layer (c) which consists of an oxide of an 
indium and tin substantially a/b/c The organic electroluminescent element 



characterized by being the layered product formed in the becoming sequence, 

(3) The thin film layer (c) which consists of an oxide of an indium and tin 
substantially at least (1) characterized by being the amorphous film formed by 
the sputtering method under a hyperoxia concentration ambient atmosphere, or 
an organic electroluminescent element given in (2), (4) An organic 
electroluminescent element given in either of (1) - (3) to which a transparent 
base (A) is characterized by being a macromolecule Plastic solid, (5) A metal 
thin film layer (b) is an organic electroluminescent element given in either of (1) - 

(4) characterized by consisting of an alloy of silver, silver, a golden alloy and 
silver, and copper, or silver and the alloy of palladium. 

[0013] 

[Embodiment of the Invention] the thin film layer (a) which, as for the organic 
electroluminescent element of this invention, an anode plate (B) becomes from 
the oxide of an indium and tin substantially, and a metal thin film layer (b) - 
substantial - the oxide of an indium and tin - since - the becoming thin film 
layer (c) - a/b/c it consists of a layered product formed in sequence, and 
excels in high brightness luminescence and luminescence endurance. 
[0014] It is explained that an accompanying drawing is also about this invention. 
( Drawing 3 ) is the sectional view showing an example of the organic 
electroluminescent element of this invention. The luminous layer (D) which ten in 



drawing becomes in cathode (E), and an anode plate (B) and 30 become from 
an organic compound in 20, a base (A) with transparent 80, the thin film layer (c) 
which 21 becomes from the oxide of an indium and tin substantially, and 22 are 
a metal thin film layer (b) and a thin film layer (a) which 23 becomes from the 
oxide of an indium and tin substantially. And the anode plate (B) consists of the 
layered product which the thin film layer (a) which consists of oxide of an indium 
and tin substantially, a metal thin film layer (b), and the thin film layer (c) which 
consists of oxide of an indium and tin substantially become a/b/c. moreover (-- 
drawing 4 --) - having been shown - as -- an anode plate - (-- B --) -- 20 an 
organic compound - from - becoming -- a luminous layer -- (-- D --) 30 
between - an organic compound - from - becoming - an electron hole - 
transportation - a layer - (-- C --) - 40 - you may put in . Furthermore, in order 
to pour in an electron hole from an anode plate (B) to an electron hole 
transportation layer (C) efficiently, a hole injection layer may be put in between 
an anode plate (B) and an electron hole transportation layer (C). In the organic 
electroluminescent element shown in ( drawing 4 ), although the luminous layer 
(D) has played the role of electronic transportation, an electronic transportation 
layer is prepared, luminescence material may be doped in an electron hole 
transportation layer or an electronic transportation layer, or a luminous layer may 
be prepared between an electron hole transportation layer and an electronic 



transportation layer. Furthermore, in order to gather the injection efficiency of the 
electron from cathode to a luminous layer or an electronic transportation layer, 
an electronic injection layer may be put in between cathode, a luminous layer, or 
an electronic transportation layer. 

[0015] A transparent electrode is used in order that an anode plate (B) may take 
out outside the light which emitted light from the luminous layer (D). In order to 
lengthen that light permeability is high in order to take out efficiently the light 
which emitted light in (1) electron hole as conditions for the transparent electrode 
used for this anode plate by that an electric resistance value is efficiently low in 
order to pour in to a luminous layer further, an electron hole transportation layer 
and, and (2) luminous layers to the exterior, and (3) lives, arising [ interface 
degradation ] ** is mentioned between an anode plate and an electron hole 
transportation layer. 

[0016] The oxide (henceforth ITO) of an indium and tin has been used as an 
ingredient typical as an electrode with which are conventionally satisfied of these 
conditions. ITO is usually formed in a transparent tabular glass front face by 
vacuum evaporation technique, the ion plating method, or the sputtering method. 
During the membrane formation, in order to make an electric resistance value 
low, generally heating a glass base material is performed. Although the electric 
resistance value demanded as an anode plate of an organic electroluminescent 



element changes also with the magnitude and configurations, when the charge 
injection efficiency for maintaining the endurance of a component is taken into 
consideration, for example in 5cmx5cm magnitude, it is needed with sheet 
resistance that they are below 20ohms / **, and they are below 5ohms / ** 
preferably [ it is more desirable and ] to 10ohm/**, and a pan. Since the ITO film 
of specific resistance 2x10-4 (omegacm) extent can be formed by making 
substrate temperature at the time of membrane formation of ITO into 200 
degrees C or more, an ITO thin film with the low electric resistance value below 
the sheet resistance of 10ohms / ** can be obtained by setting ITO thickness to 
about 200nm. However, in an anode plate, 70% or more is needed, and more 
preferably, 75% or more, since permeability is 80% or more still more preferably, 
it cannot obtain permeability sufficient by the ITO film about 200nm of thickness 
mentioned above. 

[0017] Moreover, although it is common that a glass plate is used as a base for 
supporting an ITO thin film, examination which substitutes a macromolecule 
Plastic solid for this is also performed. (4) which will be (3) (1) 3 [ which is made 
more thinly than (2) not breaking ] bent if a macromolecule Plastic solid is used 
as a base compared with a glass plate - it is light the description which is not 
in the glass base of ** is acquired. However, if a macromolecule Plastic solid is 
used, the membrane formation temperature of an ITO thin film will be restricted 



by the heat-resistant temperature of a base, and generally, since the 
heat-resistant temperature is 200 degrees C or less, it cannot be set as the 
membrane formation temperature which can acquire sheet resistance low 
enough. 

[0018] this invention persons found out that the layered product which put the 
low metal thin film layer of specific resistance with the ITO thin film fulfills 
conditions required for the anode plate of an organic electroluminescent element, 
and that it was effective especially when this uses a macromolecule Plastic solid 
as a base material further. 

[0019] that is, the anode plate where an electric resistance value is fully low 
obtains also at low membrane formation temperature by making an anode plate 
ITO, a metal thin film layer, and the configuration that carried out the laminating 
of the ITO one by one - having - in addition - and since it is ITO used from the 
former, touching organic layers, such as an electron hole transportation layer (C) 
which consists of a luminous layer (D) which consists of an organic compound, 
and an organic compound, does not influence impregnation of an electron hole. 
A metal thin film layer is put with an ITO thin film for controlling the improvement 
in stability of a metal thin film layer, and reflection of the light by the metal thin 
film layer. 

[0020] A thing excellent in stability when specific resistance considers as a thin 



film low as an ingredient which can be used for a metal thin film layer in this 
invention is desirable. As a concrete ingredient, those alloys, such as silver, gold, 
copper, nickel, palladium, platinum, cobalt, a rhodium, iridium, iron, manganese, 
chromium, molybdenum, a tungsten, vanadium, niobium, a tantalum, titanium, a 
zirconium, a scandium, an yttrium, aluminum, a gallium, an indium, tin, and zinc, 
are mentioned. Since the organic electroluminescent element equipped with the 
anode plate in which sheet resistance is low, and is high permeability, and 
endurance is further remarkably especially when the alloy of silver, silver, a 
golden alloy and silver, and copper, or silver and the alloy of palladium are used 
is obtained, it is used preferably. As weight concentration of components other 
than the silver of an alloy, about 1 - 30% is desirable. 

[0021] What is necessary is just to set the thickness of a metal thin film layer as 
the range in which the sheet resistance needed as an anode plate of an organic 
electroluminescent element and light permeability are obtained. Although it 
changes also with ingredients of the metal to be used, the thickness is usually 
5nm - 30nm. Since the value which an electric resistance value can use as an 
anode plate if thickness is too thin is exceeded, light permeability will fall if too 
conversely thick, and transparency is spoiled, it is not desirable. 
[0022] What is necessary is to acquire the stability of a metal thin film layer and 
just to set the thickness of the ITO layer which puts a metal thin film layer as the 



thickness which can control reflection of the light. Although the thickness is 
influenced by the thickness of a metal thin film layer, it is specifically 10nm - 
400nm. Since light permeability falls, or flexibility will fall when a film-like 
macromolecule Plastic solid is used for a base if too conversely thick [ if 
thickness is too thin the improvement in stability of a metal thin film layer will not 
be found, but ], it is not desirable to spend membrane formation time amount in 
vain, and to thicken this layer. 

[0023] There is especially no limit in the atomic composition of an ITO layer. 
Usually, the weight ratio of indium oxide (chemical formula: In 203) and the tin 
oxide (chemical formula: Sn02) is 97:3 to about 40:60. 

[0024] The formation approach of the metal thin film layer in this invention and 
the thin film layer which consists of oxide of an indium and tin should just be 
based on the technique in which vacuum evaporation technique, the ion plating 
method, the sputtering method, etc. are conventionally well-known. The vacuum 
deposition method is suitable for forming a metal thin film layer, and can use a 
desired metal for the source of vacuum evaporationo, and a metal thin film layer 
can be obtained simple by carrying out heating evaporation by resistance 
heating, electron beam heating, etc. Moreover, by the ion plating method, since 
it vapor-deposits in the oxygen plasma, the alloy of an indium and tin or the 
oxide of an indium and tin can be used for a raw material, heating evaporation 



can be carried out with an electron beam etc., and the thin film layer which 
consists of the oxide can be obtained. When using the sputtering method, a 
desired ingredient is used for a target and the DC-sputtering method and 
RF-sputtering method for having used inert gas, such as an argon and neon, for 
sputtering gas can be used. 

[0025] In case the ITO film is formed by the sputtering method, in order to reduce 
an electric resistance value, oxygen gas is mixed in sputtering gas. Even if it 
uses any of an indium tin alloy, or an indium oxide and a tin-oxide sintered 
compact for a target, the electric resistance value of the ITO film formed by 
mixing the oxygen gas of optimum dose turns into the minimum value. This 
situation is hung up over ( drawing 5 ). It is In 203 to a polyethylene 
terephthalate film and a target in a base. : It is drawing which plotted change of 
the specific resistance of the ITO film formed when using the mixed gas of an 
argon and oxygen for Sn02 (weight ratio 80:20) and sputtering gas and 
changing the amount of mixing of oxygen. In this case, the total pressure of an 
argon and oxygen mixed gas is 0.266Pa (2mTorr), and especially the base is not 
heated. This graph shows that the rate of oxygen tension in case specific 
resistance is min is 0.004Pa (0.03mTorr). 

[0026] Moreover, ( drawing 6 ) is the result of performing same examination 
using another sputtering system. It is In 203 to a polyethylene terephthalate film 



and a target in a base. : It is drawing which plotted change of the specific 
resistance of the ITO film formed when using the mixed gas of an argon and 
oxygen for Sn02 (weight ratio 80:20) and sputtering gas and changing the 
amount of mixing of oxygen. In this case, the total pressure of an argon and 
oxygen mixed gas is 0.6Pa, and especially the base is not heated. This graph 
shows that the time of 3% can obtain the minimum specific resistance on this 
formation condition. 

[0027] The ITO film in this invention may mix the oxygen gas of an amount with 
which the electric resistance value usually performed serves as min. However, in 
that case, the indium oxide in the ITO film contains the oxygen deficiency, and is 
usually In2 03-X. Become and a loss will be suffered only x by oxygen. In the 
condition with many oxygen deficiencies, the ITO layer is unstable and 
degradation tends to produce it between the organic layers which are in contact 
with this layer. Therefore, it is better to lessen an oxygen deficiency, in order to 
control degradation by the increase of the stability of this layer, and the interface. 
[0028] According to the place which this invention persons examined, in order to 
obtain the ITO film with few oxygen deficiencies, it is desirable to make [ many / 
as follows sufficiently ] the amount of the oxygen gas which sputtering gas is 
made to mix, namely, to make it into "the bottom of a hyperoxia concentration 
ambient atmosphere." "The bottom of a hyperoxia concentration ambient 



atmosphere" said to this invention means the ambient atmosphere which has an 
oxygen density higher than the oxygen density from which the minimum electric 
resistance value is acquired at least. It found out that the amorphous film which 
has high stability could do the ITO film which carried out sputtering and which 
was formed under the ambient atmosphere of a high oxygen density although an 
electric resistance value becomes high. In the case of ( drawing 5 ), since the 
minimum electric resistance value of the ITO film, i.e., specific resistance, is a 
time of oxygen tension being 0.004Pa (0.03mTorr), bottom of [hyperoxia 
ambient atmosphere" means the ambient atmosphere in which oxygen tension 
exceeds 0.004Pa (0.03mTorr). In the case of ( drawing 6 ), since the minimum 
electric resistance value of the ITO film, i.e., specific resistance, is min when the 
percentage that oxygen tension occupies to total pressure is 3%, "the bottom of 
a hyperoxia concentration ambient atmosphere" says the ambient atmosphere in 
which the rate exceeds 3%. The effectiveness that the ITO film formed under 
those ambient atmospheres controls degradation by the interface with an 
organic layer is acquired. Since an anode plate low enough is obtained about the 
electric resistance value of the whole anode plate by the laminating with a metal 
thin film layer at this time, there is especially no need of making low the electric 
resistance value of the ITO film itself. 

[0029] The amorphous thing of the ITO film (c) which touches an organic layer at 



least in this invention is desirable. If the ITO film serves as a crystalline 
substance, nonuniformity will arise in current distribution, and degradation from 
the part into which many currents flow will arise early at the time of continuation 
of luminescence. In the membrane formation "under a hyperoxia ambient 
atmosphere", unless membrane formation temperature was made high, it found 
out that the ITO film obtained became amorphous. [ above-mentioned ] The 
membrane formation temperature from which the ITO film serves as a crystalline 
substance is about 200 degrees C or more. In addition, the membrane formation 
"under a hyperoxia concentration ambient atmosphere" is sufficient as the ITO 
film (a) which touches a transparent base. 

[0030] An "amorphous substance" means the film with which In2 03 peak (222) 
is not observed by theta-2theta=30 degree-31 degree, and In2 03 peak (400) is 
not observed by theta-2theta=35 degree-36 degree here to the X diffraction 
(X-ray Diffraction:XRD) pattern which measured the ITO film by the theta-2theta 
method. The indices of crystal plane as used in the field of [ are here (222) and 
(400) ] a crystallography are expressed. A crystalline substance and the XRD 
pattern of the amorphous ITO film are hung up over ( drawing 7 ) (it measures by 
CuK alpha rays). Here, a glass plate is used for a base and the membrane 
formation temperature of 250 degrees C and the amorphous ITO film form the 
ITO film of a crystalline substance at a room temperature. Moreover, each 



thickness of the ITO film is 50nm. 

[0031] A well-known ingredient can be conventionally used for the electron hole 
transportation layer which consists of an organic compound, the luminous layer 
which consists of an organic compound, and the ingredient used for cathode. If 
attached to these, it is indicated by "the electronic ingredient:February, 1996 
issue and 22 pages - 26 pages" at the detail. 

[0032] If the ingredient which can be used for each layer is mentioned concretely, 
since the compound of an electron hole transportation layer and a diamine 
system which consists of (1) organic compound is excellent in electron hole 
transportation ability, the many can be used for it as an electron hole 
transportation layer. Especially, it is especially N, N'-diphenyl-N, and N\ - 
(3-methylphenyl) -1, the 1-biphenyl -4, and 4-diamine (abbreviated name: TPD) 
are excellent in electron hole transportation ability, and are widely used as 
electron hole transportation material. 

[0033] (2) The luminous layer low-molecular system and aluminum quinolinol 
complex which consists of an organic compound (8-hide ROKISHI quinoline 
aluminum) (abbreviated name: Alq3) 

- 1, 2, 3, 4, 5-PENTA phenyl -1, 3-cyclopentadiene (abbreviated-name-PCP) 
- 2-(4-BIFENIIRIRU)-5-(4-t-butyl FENIIRU)- 1, 3, and 4-OKISA diazole 
(abbreviated-name-BD) 



- N and N'-screw (2, 5-G t-buthylphenyl) - 3, 4, 9, 10-perylene dicarboxyimide 
(abbreviated name: BPPC) 

A conjugation giant-molecule system and poly para-phenylene vinylene 
(abbreviated name: PPV) 

- Pori (2-methoxy-5-(2' ethyl EKISOKISH!)-1, 4-PARAFENIREMBINIREN 
(abbreviated name: MEH-PPV)) 

- Pori (3-alkyl thiophene) (abbreviated-name-AT) 

- Pori (9 and 9-JIARUKI sill fluorene) (abbreviated-name-DAF) 

- Pori (PARAFENIREN) (abbreviated name: PPP) 

A giant-molecule dispersed system and Pori (N-vinylcarbazole) 
(abbreviated-name :P VK.) 

- 2, a 5-bis(5-t-butyl -2, 5-benzoOKISAZOIRU) thiophene (abbreviated name: 
BBOT) 

- Zinc Screw-benzothiazole Phenolate (abbreviated name: ZnBTZ) 

[0034] (3) There are cathode and magnesium, a silver alloy and magnesium, an 
alloy of aluminum, etc. Formation of these layers should just be conventionally 
based on physical vapor growth, such as a well-known vacuum deposition 
method and ionization vacuum deposition, the wet method dried after making a 
suitable solvent distribute a desired ingredient and applying by the technique of 
a spin coat etc. the thickness of these layers - 30nm - 200nm and (1) 



electron-hole transportation layer:(2) luminous-layer: - it is 30nm - 200nm and 
about (3) cathode:5nm-500nm. Moreover, in order to raise luminous efficiency 
further, an electronic transportation layer suitable between a luminous layer and 
cathode may be inserted. 

[0035] It will not be restricted especially if the transparent base is transparent in 
the field of the light in this invention. Specifically, glass and a macromolecule 
Plastic solid can use it suitably. Since it divides and twists and has the light thin 
advantage of being turnable as mentioned above when a macromolecule Plastic 
solid is used, it can be used especiaJly suitably. 

[0036] If a desirable giant-molecule Plastic solid is illustrated, polyethylene 
terephthalate (PET), a polyether ape phon (PES), a polyether ether ketone 
(PEEK), a polycarbonate (PC), polypropylene (PP), polyimide, an acrylic, etc. 
will be mentioned. As long as these macromolecules base has the to some 
extent smooth field which forms a transparence conductive layer, it may be 
tabular or may be a film-like. A tabular macromolecule base can be suitably used, 
when it is required, especially since it excels in dimensional stability and a 
mechanical strength, moreover, a high polymer film - flexibility - having - **** - 
a transparence conductive layer ~ roll TSURORU ~ since it can form 
continuously by law, when this is used, because can produce a transparent 
conductive base efficiently, this can also be used suitably. In this case, as for the 



thickness of a film, a 10-250-micrometer thing is usually used. Since the 
mechanical strength as a base material runs short of the thickness of a film by 
10 micrometers or less and flexibility runs short in 250 micrometers or more, it is 
not suitable for rolling round and using a film with a roll. 

[0037] Processing which raises the adhesion over the above-mentioned film of 
the thin film layer which performs etching processing of sputtering processing, 
corona treatment, flame treatment, UV irradiation, electron beam irradiation, etc. 
and under coat processing to that front face beforehand, and is formed on this 
may be performed to these bases. Moreover, before forming a thin film layer, 
dust prevention, such as solvent cleaning and ultrasonic cleaning, may be 
performed if needed. 

[0038] In addition, when the laminating of the thin film layer which consists of an 
element of another kind like this invention is carried out, the interface is not 
distinguished clearly and has usually produced counter diffusion. However, even 
if such counter diffusion arises, it is range which does not usually influence the 
engine performance. 

[0039] Moreover, in order to raise the adhesion force of a base and a thin film 
layer, or the adhesion force between thin film layers, a suitable interlayer may be 
inserted between layers in the range which does not spoil the engine 
performance further. Moreover, in order to raise abrasion-proof nature or to raise 



steam barrier property, a suitable rebound ace court layer etc. may be formed in 
the field of the base by the side of reverse with the principal plane which forms a 
laminating configuration in the range in which the engine performance is not 
spoiled. 

[0040] The transparent conductive film obtained by the above-mentioned 
approach may be heat-treated in order to raise a resistance to environment 
(annealing). Heat treatment temperature is usually about 100-250 degrees C. 
[0041] The atomic composition of the transparence conductive layer formed by 
the above-mentioned approach gan be measured with Auger electron 
spectroscopy (AES), an inductively-coupled-plasma method (ICP), a Rutherford 
backscattering method (RBS), etc. Moreover, such thickness can be measured 
by the depth direction observation of Auger electron spectroscopy, cross-section 
observation by the transmission electron microscope, etc. 
[0042] 

[Example] Below, an example explains this invention concretely. 
A polyethylene terephthalate film [100 micrometers in Dacron [ by Teijin, Ltd. ] O 
(brand name) thickness] is used for a transparence base. To the principal plane 
of one of these (Example 1) According to the following formation conditions The 
thin film layer which consists of oxide of the thin film layer [40nm] / silver thin film 
layer [10nm] / indium, and tin which consist of oxide of an indium and tin [40nm] 



(to the above) The laminating of [60nm] (electron hole transportation layer which 
consists of an organic compound) / aluminum quinolinol complex (abbreviated 
name: Alq3) layer [30nm] (luminous layer which consists of an organic 
compound) / magnesium, and the silver alloy layer [80nm] (cathode) is carried 
out one by one. ****** / diamine layer The organic electroluminescent element 
was produced. In addition, it was amorphous when the X diffraction estimated 
the crystallinity of the thin film layer which consists of an oxide of an indium and 
tin. 

[0043] - The formation approach (1) - the thin film layer and technique: which 
consists of an oxide of an indium and tin - a magnetron DC-sputtering method 
and target: - In 203 : Sn02 sintered compact (weight ratio 80:20) and sputtering 
gas: - argon: the oxygen [pressure ratio of 0.259Pa 

(1.15mTorr) :0.007Pa(0.05mTorr)] mixed-gas [the bottom of the hyperoxia 
concentration ambient atmosphere in this invention --] and membrane formation 
rate: - a 10 nm/min(2) silver thin film layer and technique: -- a magnetron 
DC-sputtering method and target: silver (99.9% of purity) 
- Sputtering gas : argon [the pressure of 0.266Pa (2mTorr)] 
Membrane formation rate : - 20 nm/min (3) - a diamine layer and technique: - 
vacuum heating vacuum deposition and source of vacuum evaporationo: - 
diamine and membrane formation rate: - a 120 nm/min(4) aluminum quinolinol 



complex layer and technique: - vacuum heating vacuum deposition and source 
of vacuum evaporationo: an aluminum quinolinol complex and membrane 
formation rate: - 120 nm/min (5) - magnesium, a silver alloy layer, and 
technique: - vacuum heating vacuum deposition and source of vacuum 
evaporationo: - the duality of magnesium and silver - the thickness of each 
layer was changed by the thing which are a source of vacuum evaporationo, and 
membrane formation rate:200 nm/min and for which membrane formation time 
amount is controlled. 

[0044] (Example 2) forming the oxide layer of an indium and tin - sputtering gas 
- an argon and oxygen [: with a pressure ratio of 0.253Pa (1.90mTorr) 0.01 3Pa 
(O.IOmTorr)] mixed gas [the bottom of the hyperoxia concentration ambient 
atmosphere in this invention] The organic electroluminescence emitter was 
produced by the same technique as an example 1 except having used. In 
addition, it was amorphous when the X diffraction estimated the crystallinity of 
the thin film layer which consists of an oxide of an indium and tin. 
[0045] (Example 3) The organic electroluminescence emitter was produced by 
the same technique as an example 1 in sputtering gas forming the oxide layer of 
an indium and tin except having used an argon and oxygen [: with a pressure 
ratio of 0.262Pa (1.97mTorr) 0.004Pa (0.03mTorr)] mixed gas. In addition, it was 
amorphous when the X diffraction estimated the crystallinity of the thin film layer 



which consists of an oxide of an indium and tin. 

[0046] (Example 1 of a comparison) A laminating configuration [60nm] 
(electron-hole transportation layer which consists of an organic compound) / 
aluminum quinolinol complex (abbreviated name: Alq3) layer [30nm] (luminous 
layer which consists of an organic compound) / magnesium and a silver-alloy 
layer an oxide-layer [80nm] anode plate / diamine layer layer [80nm] of an 
indium and tin The sputtering gas of the thin film layer which considers as 
(cathode) and consists of an oxide of an indium and tin The conditions to which 
resistivity becomes the smallest (the organic electroluminescent element was 
produced by the same technique as an example 1 except having considered as 
an argon and oxygen [: with a pressure ratio of 0.262Pa (1.97mTorr) 0.004Pa 
(0.03mTorr)].) 

[0047] The following technique estimated the engine performance of the 
produced organic electroluminescent element like the above. 

(1) Impressed the direct current voltage of 10V between a luminescence 
brightness anode plate and cathode, the organic electroluminescent element 
was made to emit light, and luminescence brightness was measured by 
luminance-meter:LS-110 by Minolta Co., Ltd. 

(2) In the luminescence endurance room temperature of 40 degrees C, and the 
ambient atmosphere of 80% of relative humidity, the direct current voltage of 



10V was impressed between an anode plate and cathode, and luminescence 
was continued for the organic electroluminescent element. Luminescence 
brightness made time amount used as one half of initial brightness the half line 
of luminescence brightness, and considered as the life of the component. The 
above result is hung up over (Table 1). 



[0048] 
[Table 1] 





mnm (cd/m j > 


(hour) 


mmmi 


5 5 0 


9 0 0 0 


mm 2 


4 8 0 


1 2 0 0 0 


mmrns 


6 0 0 


5 0 0 0 


JtttWl 


19 0 


5 0 0 



[0049] In (Table 1), the organic electroluminescent element of this invention 
article has high initial brightness, and brightness half line also shows excelling in 
long endurance. Moreover, by using the thin film layer which consists of an oxide 
of the indium and tin which touch an organic layer at least as the stable 
amorphous film formed under the hyperoxia concentration ambient atmosphere 
shows that what was more excellent in endurance is obtained like examples 1 



and 2. 

[0050] A polyethylene terephthalate film [125 micrometers in HSA (brand name) 
thickness by Teijin, Ltd.] is used for a transparence base. To the principal plane 
of one of these (Example 4) According to the following formation conditions The 
thin film layer which consists of oxide of the thin film layer [40nm] / silver thin film 
layer [10nm] / indium, and tin which consist of oxide of an indium and tin [40nm] 
(to the above) The laminating of [75nm] (electron hole transportation layer which 
consists of an organic compound) / aluminum quinolinol complex (abbreviated 
name: Alq3) layer [60nm] (luminous layer which consists of an organic 
compound) / magnesium, and the silver alloy layer [80nm] (cathode) is carried 
out one by one. ****** / TPD layer - The organic electroluminescent element 
was produced. In addition, the anode plate was sheet resistance 5ohm/**, and 
90% of transmission, and when they evaluated the crystallinity of the thin film 
layer which consists of an oxide of an indium and tin by the X diffraction, it was 
amorphous. 

[0051] - the thin film layer and technique: which consists of an oxide of the 
formation approach (1) indium and tin - a magnetron DC-sputtering method and 
target: - In 203 : Sn02 sintered compact (weight ratio 80:20) and sputtering 
gas: - argon: oxygen (oxygen tension to total pressure of 0.6Pa is 3% 
comparatively) mixed gas, and membrane formation rate: - a 15 nm/min(2) 



silver thin film layer and technique: - a magnetron DC-sputtering method and 

target: - silver (99.9% of purity) 

- Sputtering gas : argon (pressure of 0.6Pa) 

0. membrane formation rate: - a 16 nm/min(3) TPD layer and technique: 
vacuum heating vacuum deposition and source of vacuum evaporationo: - TPD 
and membrane formation rate: a 0.3 nm/min(4) aluminum quinolinol complex 
layer and technique: - vacuum heating vacuum deposition and source of 
vacuum evaporationo: - an aluminum quinolinol complex and membrane 
formation rate: - 3 nm/min(5) magnesium, a silver alloy layer, and technique: 
vacuum heating vacuum deposition and source of vacuum evaporationo: - the 
duality of magnesium and silver the thickness of each layer was changed by 
the thing which are a source of vacuum evaporationo, and membrane formation 
rate:1 nm/min and for which membrane formation time amount is controlled. 
[0052] (Example 5) For forming the oxide layer of an indium and tin, they are an 
argon and oxygen (oxygen tension to total pressure of 0.6Pa is 4% 
comparatively) mixed-gas [to sputtering gas. Bottom of hyperoxia concentration 
ambient atmosphere] in this invention The organic electroluminescence emitter 
was produced by the same technique as an example 1 except having used. In 
addition, the anode plate was sheet resistance 6ohm/**, and 87% of 
transmission, and when they evaluated the crystallinity of the thin film layer 



which consists of an oxide of an indium and tin by the X diffraction, it was 
amorphous. 

[0053] (Example 6) For forming the oxide layer of an indium and tin, they are an 
argon and oxygen (oxygen tension to total pressure of 0.6Pa is 5% 
comparatively) mixed-gas [to sputtering gas. Bottom of hyperoxia concentration 
ambient atmosphere] in this invention The organic electroluminescence emitter 
was produced by the same technique as an example 1 except having used. In 
addition, the anode plate was sheet resistance 8ohm/**, and 82% of 
transmission, and when they evaluated the crystallinity of the thin film layer 
which consists of an oxide of an indium and tin by the X diffraction, it was 
amorphous. 

[0054] (Example 7) The organic electroluminescence emitter was produced by 
the same technique as an example 4 except having made into 18 nm/min the 
membrane formation rate which used the silver-golden (weight ratio 95:5) alloy 
instead of the silver thin film layer. In addition, the anode plate was sheet 
resistance 8ohm/**, and 88% of transmission, and when they evaluated the 
crystallinity of the thin film layer which consists of an oxide of an indium and tin 
by the X diffraction, it was amorphous. 

[0055] (Example 8) The organic electroluminescence emitter was produced by 
the same technique as an example 5 except having made into 18 nm/min the 



membrane formation rate which used the silver-golden (weight ratio 95:5) alloy 
instead of the silver thin film layer. In addition, the anode plate was sheet 
resistance 9ohm/**, and 87% of transmission, and when they evaluated the 
crystallinity of the thin film layer which consists of an oxide of an indium and tin 
by the X diffraction, it was amorphous. 

[0056] (Example 9) The organic electroluminescence emitter was produced by 
the same technique as an example 6 except having made into 18 nm/min the 
membrane formation rate which used the silver-golden (weight ratio 95:5) alloy 
instead of the silver thin film layer. In addition, the anode plate was sheet 
resistance 11 ohm/**, and 85% of transmission, and when they evaluated the 
crystallinity of the thin film layer which consists of an oxide of an indium and tin 
by the X diffraction, it was amorphous. 

[0057] (Example 10) The organic electroluminescence emitter was produced by 
the same technique as an example 4 except having made into 20 nm/min the 
membrane formation rate which used the silver-copper (weight ratio 90:10) alloy 
instead of the silver thin film layer. In addition, the anode plate was sheet 
resistance 13ohm/**, and 79% of transmission, and when they evaluated the 
crystallinity of the thin film layer which consists of an oxide of an indium and tin 
by the X diffraction, it was amorphous. 

[0058] (Example 11) The organic electroluminescence emitter was produced by 



the same technique as an example 5 except having made into 20 nm/min the 
membrane formation rate which used the silver-copper (weight ratio 90:10) alloy 
instead of the silver thin film layer. In addition, the anode plate was sheet 
resistance 14ohm/**, and 78% of transmission, and when they evaluated the 
crystallinity of the thin film layer which consists of an oxide of an indium and tin 
by the X diffraction, it was amorphous. 

[0059] (Example 12) The organic electroluminescence emitter was produced by 
the same technique as an example 6 except having made into 20 nm/min the 
membrane formation rate which used the silver-copper (weight ratio 90:10) alloy 
instead of the silver thin film layer. In addition, the anode plate was sheet 
resistance 16ohm/**, and 78% of transmission, and when they evaluated the 
crystallinity of the thin film layer which consists of an oxide of an indium and tin 
by the X diffraction, it was amorphous. 

[0060] (Example 13) The organic electroluminescence emitter was produced by 
the same technique as an example 4 except having made into 19 nm/min the 
membrane formation rate which used the silver-palladium (weight ratio 95:5) 
alloy instead of the silver thin film layer. In addition, the anode plate was sheet 
resistance 9ohm/**, and 77% of transmission, and when they evaluated the 
crystallinity of the thin film layer which consists of an oxide of an indium and tin 
by the X diffraction, it was amorphous. 



[0061] (Example 14) The organic electroluminescence emitter was produced by 
the same technique as an example 5 except having made into 1 9 nm/min the 
membrane formation rate which used the silver-palladium (weight ratio 95:5) 
alloy instead of the silver thin film layer. In addition, the anode plate was sheet 
resistance 10ohm/**, and 77% of transmission, and when they evaluated the 
crystallinity of the thin film layer which consists of an oxide of an indium and tin 
by the X diffraction, it was amorphous. 

[0062] (Example 15) The organic electroluminescence emitter was produced by 
the same technique as an example- 6 except having made into 19 nm/min the 
membrane formation rate which used the silver-palladium (weight ratio 95:5) 
alloy instead of the silver thin film layer. In addition, the anode plate was sheet 
resistance 11 ohm/**, and 76% of transmission, and when they evaluated the 
crystallinity of the thin film layer which consists of an oxide of an indium and tin 
by the X diffraction, it was amorphous. 

[0063] (Example 2 of a comparison) a laminating configuration - oxide layer 
[80nm] (anode plate) / TPD layer of an indium and tin - the organic 
electroluminescent element was produced by the same technique as an 
example 1 except having considered as [75nm] (electron hole transportation 
layer which consists of an organic compound) / aluminum quinolinol complex 
(abbreviated name: Alq3) layer [65nm] (luminous layer which consists of an 



organic compound) / magnesium, and a silver alloy layer [80nm] (cathode). In 
addition, anode plates were sheet resistance 61 ohm/**, and 91% of permeability. 
[0064] This following technique estimated the engine performance of the 
produced organic electroluminescent element like the above. 

(1) Current density is 10mA/cm2 between a luminescence brightness anode 
plate and cathode. Impressed direct current voltage, the organic 
electroluminescent element was made to emit light so that it may become, and 
luminescence brightness was measured by luminance-meter:LS-110 by Minolta 
Co., Ltd. 

(2) Current density is 10mA/cm2 between an anode plate and cathode in the 
luminescence endurance room temperature of 40 degrees C, and the ambient 
atmosphere of 80% of relative humidity. Direct current voltage was impressed 
and luminescence was continued for the organic electroluminescent element so 
that it might become. Luminescence brightness made time amount used as one 
half of initial brightness the half line of luminescence brightness, and considered 
as the life of the component. It hangs up, Table 2 As a result of being above 
(Table 3). 

[0065] 
[Table 2] 
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[0066] 
[Table 3] 
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[0067] From (Table 2), the organic electroluminescent element of this invention 
is understood that initial brightness is high. Moreover, as for the organic 
electroluminescent element of this invention, (Table 3) shows that brightness 
half line is also excellent in long endurance. When the organic 
electroluminescent element which was excellent in initial brightness when silver 
was especially used for a metal thin film layer from (Table 2) and (Table 3) uses 



the alloy of silver and gold, it turns out the organic electroluminescent element 
excellent in initial brightness and luminescence endurance, and that the organic 
electroluminescent element which was excellent in especially luminescence 
endurance by using the alloy of silver and copper, or silver and the alloy of 
palladium was obtained. 
[0068] 

[Effect of the Invention] The thin film layer which becomes the anode plate of an 
organic electroluminescent element from the oxide of an indium and tin 
substantially in this invention (a), a metal thin film layer (b) substantial - the 
oxide of an indium and tin - since - the becoming thin film layer (c) - a/b/c - by 
considering as the layered product formed in sequence When a macromolecule 
Plastic solid is used as a base, the organic electroluminescent element initial 
brightness excelled [ electroluminescent element ] also in luminescence 
endurance highly can be obtained. 

[0069] Moreover, the organic electroluminescent element which is more 
excellent in luminescence endurance can be obtained by making it the bottom of 
the hyperoxia concentration ambient atmosphere to which the concentration of 
the oxygen which makes argon gas contain the sputtering gas when forming the 
oxide layer of an indium and tin was made to increase. 
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[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing an example of an organic 
electroluminescent element 

[Drawing 2] The sectional view showing an example of an organic 
electroluminescent element 

[Drawing 3] The sectional view, showing an example of the organic 
electroluminescent element of this invention 

[Drawing 4] The sectional view showing an example of the organic 
electroluminescent element of this invention 

[Drawing 5] The graph which shows the specific resistance of the ITO film 
produced with the SUPPATA ring, and relation with a sputtering gas oxygen 
density 

[Drawing 6] The graph which shows the specific resistance of the ITO film 
produced with the SUPPATA ring, and relation with a sputtering gas oxygen 
density 

[Drawing 7] Drawing of the X diffraction pattern of the amorphous ITO film and 
the ITO film of a crystalline substance 
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[Description of Notations] 
10 Cathode 

20 Anode Plate 

21 Thin Film Layer Which Consists of an Oxide of Indium and Tin (C) 

22 Metal Thin Film Layer (B) 

23 Thin Film Layer Which Consists of an Oxide of Indium and Tin (a) 
30 Luminous Layer Which Consists of an Organic Compound 

40 Electron Hole Transportation Layer Which Consists of an Organic Compound 
50 Electronic Transportation Layer Which Consists of an Organic Compound 
80 Transparent Base 



